Introduction
Although peritoneal carcinomatosis accompanied by malignant ascites is relatively common, malignant lymphoma presenting with ascites is rare. Lymphoma can occur at any site in the body, but diffuse and extensive involvement of the peritoneal cavity is rare. Approximately 10% of non-Hodgkin's lymphomas involve the gastrointestinal tract at the time of initial evaluation. 1 It has been estimated that 8-21% of intestinal lymphomas occur multifocally. 2 Primary gastrointestinal lymphomas account for one fourth of malignant lymphomas: the stomach and the small bowel are the most frequently involved sites. 3 Colon involvement is observed in only 10-20% of all gastrointestinal lymphomas. 3 However, multiple intra-abdominal organ infiltration or disseminated peritoneal lymphoma, called peritoneal "lymphomatosis", receives much less attention in the literature than peritoneal carcinomatosis. This may be due to its relative infrequency. 4 Differentiation from other pathologic entities with similar imaging features such as tuberculous peritonitis, peritoneal mesothelioma, infiltrating fibromatosis, desmoid or round cell desmoid, or round cell desmoplastic tumor of the mesentery, is difficult because of considerable overlap of clinical features. 4 
Case Report
This 89-year-old woman was admitted to the Gastroenterology Ward via the Emergency Department on May 29, 2007 due to a progressively declining appetite without obvious nausea and vomiting, abdominal dullness associated with increasing abdominal girth, and general weakness for 15 days. She had not eaten food for 5 days. No peritoneal signs or total bowel obstruction signs were found. She had also complained of bilateral lower leg weakness and loose watery diarrhea for 3 days. No fever was noted at home.
At first, she was suspected of having multiple pelvic masses with external compression of the rectum, and moderate ascites and omentum cake on abdominal computed tomography were compatible with peritoneal carcinomatosis (Figure 1 Multiple intra-abdominal organ infiltration or disseminated peritoneal lymphoma receives much less attention than peritoneal carcinomatosis in clinical practice. This may be due to its relatively infrequent occurrence. In this report, an 89-year-old woman was diagnosed with disseminated peritoneal lymphoma with gastric and rectal involvement and marked ascites. Flow cytometry of the surface markers for ascites showed positive results for CD19, CD20 and CD45. Biopsy of the stomach and rectum were all reported to show diffuse large B-cell lymphoma. The cytology of ascites is a simple and effective method for making a diagnosis from adequate samples with time limitations. The management of this disease depends on the individual case. It must be kept in mind that differential diagnosis from other pathologic entities with similar imaging features or high ascitic fluid adenosine deaminase levels is difficult because of considerable overlap of clinical features. To prolong the survival of patients with peritoneal lymphomatosis, diagnosis should be made as early as possible. , adenosine deaminase (ADA) level of 695 U/L, lactate dehydrogenase level of 2,001 U/L, protein of 2,500 mg/dL, and albumin of 1.4 g/dL (serum albumin, 2.5 g/dL). Abdominal tuberculosis was considered to be the source of illness due to high ascites ADA level mimicking peritoneal tuberculosis. Surprisingly, cytology of the ascites showed malignant lymphoma and lymphoid cells with large hyperchromatic nuclei and high nuclear/cytoplasmic ratio ( Figure 2 ). The thickened rectal wall was examined by a physician, and the thickened rectal wall with peritoneal lymphomatosis was suspected to be malignant after colonofiberscopy revealed external compression at the rectum. However, 1 huge gastric ulcer was found, and was also suspected to be malignant after panendoscopy ( Figure 3A ).
Biopsy tissues of both studies showed diffuse large B-cell lymphomas. A section of the gastric tissue over the high body of the stomach showed atypical lymphoid cell proliferation, with enlarged hyperchromatic nuclei, irregular membrane and occasionally prominent nucleoli without findings of Helicobacter-like microorganism (Giemsa stain) and immunohistochemistry stains for L26(+) and OPD4(−). We found the tumor cells to be immunoreactive for L26 (CD20) antigen ( Figure 3B ). Endoscopic ultrasonography (EUS; performed with an Olympus UM2000 conventional echoprobe) of the lower gastrointestinal tract showed mostly intact rectal wall (Figure 4 ). However, marked perirectal mass infiltration and distal rectal invasion were noted, and the thickness was greater than 5 cm. The distal rectum was probably invaded by the tumor as the wall layers could not be well identified. Marked pericolonic ascites was also noted with the appearance of carcinomatosis.
The cytology of ascites under flow cytometry of the surface marker showed positive results for CD19, CD20 and CD45, while a bone marrow biopsy was also performed but revealed no lymphoma invasion. After providing a detailed explanation of the treatment for diffuse peritoneal lymphoma to the patient and her family, her family refused any treatment due to the patient's old age. Her condition deteriorated with progressively poor appetite and refractory ascites despite symptomatic treatment. She died soon after, within 4 months of being diagnosed with peritoneal lymphomatosis.
Discussion
Lymphoma presenting as peritoneal carcinomatosis is rare, and there is no definite demographic characteristics after comparison of each country's data. Runyon and Hoefs described 1 series of 101 cytology-positive cases of malignant ascites in which only 8 cases (8%) of lymphoma were reported. 4 Variation in age distribution but predominance in elderly people was found. Most primary lymphomas complicated with ascites or peritoneal lymphomatosis and carcinomatosis are located in the abdomen and present as extranodal involvement. Our case showed a diffuse large B-cell lymphoma (DLBCL), which is the most common histologic type of non-Hodgkin's lymphoma in adults. 5 Forty percent of these cases may present as extranodal tumors. 6 It seems that B-cell lymphomas account for a large part of the pathologic findings, and most gastrointestinal lymphomas are localized and express B-cell phenotypes. 2 Gastrointestinal DLBCL is the most frequent extranodal lymphoma, with the most common location being below the diaphragm, followed by the small intestine and colon-rectum. 7 Imaging for ascites and preoperative evaluation of patients with peritoneal carcinomatosis is mostly via abdominal computed tomography, but abdominal tapping is always performed under ultrasound guidance. Advances in imaging techniques including magnetic resonance imaging (MRI) and EUS have greatly aided evaluation of tumor extension and invasion. EUSguided fine needle aspiration biopsy (EUS-FNA) is a recent innovation in the evaluation of gastrointestinal and pulmonary malignancies. It is a safe and accurate device for obtaining tissue specimens that are suitable for cytopathologic diagnoses. The overall accuracy of EUS-FNA for the diagnosis of malignancy in a large case series was 86%, with a sensitivity of 84% and specificity of 96%. 8 Williams et al reported individualized aspects of different lesion types in which the sensitivity, specificity, and accuracy were, respectively, 85%, 100%, and 89% for lymph nodes, 82%, 100%, and 85% for pancreatic lesions, 88%, 100%, and 90% for perirectal masses, and 50%, 25%, and 38% for intramural lesions.
8 EUS-FNA in the evaluation of lymph nodes is known to provide superior accuracy and specificity without compromising sensitivity. 8 Our transrectal approach showed distinguishable echogenicity about mostly intact rectal walls, marked perirectal mass infiltration with distal rectal invasion, glimmering tumor capsule, and the surrounding background. FNA was also performed using a real-time procedure.
In our patient, the ADA level in ascites was extremely high, and we first misdiagnosed it as tuberculous peritonitis. It should be kept in mind that nonHodgkin's lymphoma has high ascitic fluid ADA levels that are similar to nonresponders to antituberculosis treatment. 9 ADA essentially participates in the purine salvage pathway of DNA metabolism and is found in erythrocytes, lymphocytes and the cerebral cortex. 9 ADA activity increases during the antigenic response of lymphocytes; however, ADA levels in ascites have rarely been reported in the diagnosis of lymphoma. 9 In the light of these findings, ADA level may not reflect tuberculous peritonitis in the absence of histopathologic examination. Determining ascitic fluid ADA activity is most useful in areas where tuberculosis is endemic. 9 However, tuberculous peritonitis should really be taken into consideration, especially in Taiwan where there is a high prevalence of tuberculosis. ADA levels had a diagnostic sensitivity of 94.2% and a positive predictive value of 75% in discriminating tuberculosis from other causes of ascites. 10, 11 High levels of ADA have also been reported in noninfectious conditions associated with peritoneal and pleural fluid lymphocytosis, including malignant conditions (e.g. adenocarcinomas, leukemias, lymphomas) and collagen vascular diseases (e.g. rheumatoid pleuritis, systemic lupus erythematosus).
12 Therefore, an increasing ADA level should not be considered as an equivalent to the presence of mycobacteria. 12 Wang et al reported a high resistance index of Doppler ultrasound in tuberculous peritonitis presenting as abdominal carcinomatosis. 13 This patient also had the identical presentation of elevated protein level in ascites, lactate dehydrogenase, low glucose concentration, and sterile ascites, all of which are compatible with the clinical features of peritoneal lymphomatosis. 4 One limitation when diagnosing lymphomas in effusions or ascites is the inability to analyze lymph node architecture. With the help of ancillary studies, such as flow cytometry and immunohistochemical staining, an accurate diagnosis can now be made in the majority of cases. Cytologic diagnosis is often limited to phenotypes of lymphoma, and usually requires morphologic presentation for non-Hodgkin's lymphoma. The final pathology report may include clinical features, morphology, and the immunophenotype, karyotype and molecular characteristics. However, the objectives of molecular diagnosis of lymphoma are the detection of clonality, translocations or genetic abnormalities, which can be achieved by means of Southern blotting, polymerase chain reaction, flow cytometry and immunocytochemistry. 14 In effusions or ascites, T-cell lymphomas are much less common than B-cell lymphomas. It is also much more difficult to demonstrate clonality in T-cell lymphomas than in B-cell lymphomas, in which monoclonality is readily demonstrated by monotypic staining for immunoglobulin. 15 Elevated serum CA125 has been shown to be a quick and safe diagnostic tool in the differentiation between ovarian carcinoma and lymphoma, and is used in place of laparotomy in the majority of cases. 16 However, several unusual cases with inconclusive imaging, clinical and laboratory features have led initially to a false presumptive diagnosis and required explorative laparotomy. 16 When treating lymphoma, one should consider the utility of image-guided aspiration or biopsy in order to avoid laparotomy or even erroneous tumor debulking.
In conclusion, this case illustrates simple cytology and presents an effective method for making a diagnosis with an adequate sample. The best choice for diagnosis and staging of a primary site is EUS-FNA, approaching the upper and lower gastrointestinal tract after abdominal computed tomography. Disseminated peritoneal involvement of extranodal and gastrointestinal lymphoma is very unusual and needs further attention.
